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(4,4'-(Pyridine-2,6-diylbis(methylene))bis(oxy)bis(methylene)bis(4,1-phenylene))dimethanamine 4 4 A solution of BH 3 THF complex (1 M solution in THF, 29 mL, 29.0 mmol) was added to a solution of 3 (2.35 g, 6.4 mmol) in dry THF (80 mL) at 0 °C under a N 2 atmosphere. The reaction mixture was stirred at ambient temperature for 1.5 h, and then heated at 70 ºC for 18 h. The reaction mixture was quenched with 1 M HCl, concentrated by evaporation under reduced pressure and extracted with CH 2 Cl 2 (1 ×).
The aqueous layer was made alkaline with 1 M KOH (up to pH 12) and extracted with CH 2 Cl 2 (3 ×).
The combined organic layers were dried (MgSO 4 ) and the solvent was removed by evaporation under reduced pressure to yield the desired 4 (1.96 g, 81%) as a white solid, which was used in the next step without further purification. 1 
Macrocycle M 4
The crude diamine 4 (1.00 g) was dissolved in dry CH 2 Cl 2 (110 mL) and was added simultaneously with a solution of 2,6-pyridinedicarbonyl dichloride 5 (0.54 g, 2.6 mmol) in dry CH 2 Cl 2 (110 mL) to a 
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amine 8 (64% NMR yield). The product, contaminated with traces of 4,4'-ethylenedianiline, was used in the next step without further purification. Maleic anhydride 9 (98 mg, 0.999 mmol) was added to a solution of 8 (0.832 mmol) in acetic acid (10 mL). The reaction mixture was stirred at ambient temperature for 6 h, and then heated at 125 ºC for 16 h. The solvent was removed by evaporation under reduced pressure. The residue was purified by column chromatography (SiO 2 , gradient from 100:0 to 99.5:0.5 CHCl 3 /MeOH) to give L (528 mg, 79%) as a yellow solid. 1 
Synthesis of recognition-disabled nitrone S dis N-(4-tert-butylphenyl)-N-[(1Z)-(4-tert-butylphenyl)methylene]amine oxide S dis .
BiCl 3 (224 mg, 0.71 mmol) was added to a solution of 1-tert-butyl-4-nitrobenzene 10 (0.6 mL, 3.54 mmol) in EtOH (18 mL) and water (6 mL). KBH 4 (383 mg, 7.10 mmol) was then added gradually over 3 min under a N 2 atmosphere. After the addition was complete, the reaction mixture was stirred at ambient temperature for a further 13 min under a N 2 atmosphere. Then the mixture was acidified to pH 7 with 0.5 M HCl under a N 2 atmosphere and extracted immediately with Et 2 O (2 ×). The organic layers were combined, washed with saturated NaCl solution, dried (Na 2 SO 4 ) and concentrated by evaporation under reduced pressure. The 4-tert-butyl-N-hydroxyaniline 11 obtained was dissolved immediately in EtOH (10 mL) and 4-tert-butylbenzaldehyde 12 (0.6 mL, 3.59 mmol) was added. 
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SimFit input file for thread forming reaction of L with S
************************************************************************************** * Thread kinetics * Reaction between S and L to make T ************************************************************************************** * Ka for individual binding event is 250 M-1, hence K off 4.0 x 10^6 * L = linear component and S = stopper * T = Thread and R = Rotaxane * Three experiments are fitted simultaneously: * Native * Doped with T * Doped with R ************************************************************************************** DIM ( 
*Bimolecular Reactions of Complexes REACTION ( LS + L --> T + L ) CONSTANT ( 15, 7.7275E-4, 0 ) REACTION ( LS + S --> T + S ) CONSTANT ( 16, 7.7275E-4, 0 ) REACTION ( LS + LT --> T + L + T ) CONSTANT ( 17, 7.7275E-4, 0 ) REACTION ( LS + ST --> T + S + T ) CONSTANT ( 18, 7.7275E-4, 0 ) REACTION ( LS + LST --> T + L + S + T ) CONSTANT ( 19, 7.7275E-4, 0 ) REACTION ( 2 LS --> T + L + S
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SimFit input file for thread and rotaxane forming reaction of L with S in the presence of M
************************************************************************************** * Rotaxane kinetics * Reaction between stopper S with M and L to make T and R ************************************************************************************** * Ka for individual binding event is 250 M-1 * L = linear component and S = stopper * T = Thread and R = Rotaxane * Three experiments are fitted simultaneously: * Native * Doped with T * Doped with R ************************************************************************************** DIM ( 
